Expression and signal transduction pathways of endothelin receptors in neuroendocrine cells.
Endothelins (ETs) were initially thought to be primarily involved in the control of cardiovascular activity, but the presence of ETs and their receptors in a wide variety of other tissues has suggested a much broader range of functions. Specific receptors for ETs are found in nonvascular tissues including neuronal, neuroendocrine, and endocrine cells. In addition, immunoreactive ETs are present in the brain, pituitary, and peripheral endocrine tissues. However, the ET levels in hypothalamo-hypophysial portal and peripheral blood are low, suggesting that the ET system participates in neuroendocrine regulation through paracrine and/or autocrine mechanisms. Both ETA and ETB receptors are expressed in the hypothalamus, adrenal, parathyroid glands, pancreas, ovary, uterus, placenta, and prostate, while only ETA receptors are expressed in GT1 neurons, anterior pituitary cells, alpha T3-1 immortalized gonadotropes, parathyroid-derived cells, thyrocytes, testicular Leydig and Sertoli cells, normal and neoplastic ovarian granulosa cells, chondrocytes, and other cell types. Activation of ET receptors elicits the sequence of cellular events typical of Ca(2+)-mobilizing receptors, with prominent increases in phosphoinositide hydrolysis and elevations of [Ca2+]i that occur in oscillatory and nonoscillatory modes depending on the cell type. ET-induced activation of the phosphoinositide/Ca(2+)- mobilizing pathway in neuronal and endocrine cells is associated with rapid stimulation of secretory responses, including release of gonadotropin-releasing hormone, oxytocin, vasopressin, substance P, atrial natriuretic peptides, gonadotropins, thyrotropin, growth hormone, parathyroid hormone, aldosterone, and catecholamines. On the other hand, ET has inhibitory actions on prolactin, progesterone, and renin release. In addition to stimulating phospholipase C-dependent pathways, ETs also activate phospholipase D-and MAP-kinase-dependent pathways in some of their target cells, as well as expression of early response genes and increased mitogenic activity. In many neuroendocrine cells, ET induces rapid and marked desensitization of its signaling system, in association with extensive internalization of ET receptors and reduced signaling and secretory responses. These findings raise the possibility that ETs participate in the control of secretory responses in the hypothalamo-pituitary system and peripheral endocrine cells, as well as in long-term aspects of regulation in certain neuroendocrine cells.